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respective components are regulated so that they sat- 
isfy the relationships represented by inequalities I, II, 
III, and IV. If necessary, one or more kinds among 
<2% Cu, <0.15% Sn, and <0.15% Sb are incorpo- 
rated to the above composition. This alloy is subjected 
to cold working. This alloy shows superior property as 
a steel-tube material for oil and natural gas develop- 
ment drilling under a severe environment. 

COPYRIGHT: (C)1988,JPO&Japio 

75i£ Cr+ 2 Ni + 1.5 J S2 j 

Mi + 122 3,5 ( Cr+ la) I] 
< AI+ C«) /< S + O ) 2 5 jjf 

IV 

I £ La/ 1 C S + O } - D.I5( AI+ C*)] £ 2 0 



(54) AUSTENITIC ALLOY HAVING HIGH 

CRACKING RESISTANCE UNDER HYDROGEN 
SULFIDE-CONTAINING ENVIRONMENT 

(57) Abstract: 

PURPOSE: To provide high cracking resistance under 
an H 2 S-containing environment and also to combine 
superior stress corrosion resistance with coercive cor- 
rosion resistance, by specifying respective contents of 
Cr, Ni, Mo, etc., in an alloy and also specifying the re- 
lationships among the contents of respective compo- 
nents. 

CONSTITUTION: An austenitic alloy has a composi- 
tion consisting of, by weight, <0.03% C, 0.02W1.0% 
Si, 0.02W1.0% Mn, 20W28% Cr, 24W60% Ni, 
4W<7% Mo, <0.1% La, <0.1% Ai, <0.03% Ca, 
<0.01% O, <0.03% P, <0.01% S, other inevitable im- 
purities, and the balance Fe. Further,the contents of 
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E ffl $ 

2 . 4* it is * o $5 a 
cn iii 

C : 0.03% «T 

Si : 0.02% # J: , l.OZ&T 

Mn : 0,02% & ± , l.OXWT 

Cr : 20% # ± , 2 85! & T 

Ni: 2 4% J^tJi, 60% JUT 

Mo : 4%& ± % 7%£ $ 

La : 0 . IXJU T 

A I : 0. IX& T 

Ca : 0.03% J^T 

0 : 0.01% 

P : 0.03% 

S : 0.01% IUT 



75£ Cr + 2Ni + 1.5 Mo£ 152 
fU + 12£ l.S < Cr+ Mo) 
(Al + Ca) / ( S+O) ^5 
1 £ La/{ ( S + O ) - 0.05(A1+ Ca)} £20 
(2) US T? 
C : 0.03% 

Si : 0.02% W Jb , l.Q%& T 

Mn : 0.02% WJ:, 1.0%UT 

Cr : 20% # J; » 28% & T 

Ni : 24% WJ:, 60% Jfct T 

Mo : 4%W Jb , 7*£$ 

Cu : 2%WT 

La : 0.1%JUT 

Ai : O.imf 

Ca : 0.03% T 

O : 0.01% 

P : 0.03% JUT 

S : 0.01% i^T 



-247- 



7 5 sS5 Cr+ 2 N i + 1-5 Ho£ 1 52 
Hi + 125 1.5 ( Cr+ Mo) 
( A! + Ca) / ( S+0) SB 
1 £ La/( ( 5 + O ) - 0 . 0 5 ( A I + Ca)] £20 
(3) ft fiX * 
C : 0.03X JUT 
Si : 0.021 U -t • I.OXW T 
Mn : 0.02X IU ± . 1.0XW T 
Cr : 2GX JU Jb , 28X JUT 
Ni : 24% JU ±. 60X UT 
Wo : 4%JU± , 7X*# 
La : 0.1XJUT 
A I : 0.1 XJU T 
Ca : G.Q3X WT 
O : 0,01% IU T 
P : 0.03X «T 

Ca : 0,03% JUT 

0 : 0.01X JU T 

P : 0.0 3X JUT 

S : 0.01X JUT 
Sn ; 0.1 51 JU T , Sb : 0.15% JU T © 9 *> 1 8 * fc 
fcfc 2 J* £ £ % U . ^^^^Blja^W^i:^^^^ 

7S£ Cr+ 2 K i + ] . 5 ITo£ I52 
Ni + I2S I.S ( Cr+ Ko) 

( Al + Ca) / ( S + O) 55 

1 £ La/( ( S + 0 ) - 0.flS( AI + Ca)] £20 

« r> . H a S,C0 2 ,C]- A<#£ "T 5 £ # T' . ft 
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S : 0.01% W T 
Sn: 0.1SJ WT, S b : 0 . 1 SX JU T <0 7 *> 1 « S 
li 2 # £ £ U . *0fe*iija^tttti:!fcatt± 

75£ Cr+ 2 HI + 1.5 Ho< 152 

Ni + 125 1.5 ( Cr+ Ho) 
( A! + Ca) / ( S + 0 ) 5 5 

1 £(.«/[( S + O') - 0.05{ Al + Ca)) £ 20 
(4) JfiftX T< 
C : 0.03X JU T 
Si : 0.02% IU±< 1.0XJUT 
8n: 0.02% JU ± , 1 . 0%JU T 
Cr: 2QX 28X JUT 

III : 24% Jtt±. G0X JU T 
Mo : 4%JU±, 7X^ ft 
Cu : 2XJUT 
la : 0.1 XJU T 
Ai : 0. 1XJUT 

(***<&#«?) 

£#Ufc (Wfctf, 2 5X W±) . Ni - Cr- »o- Fe 

*fc, 4* ft) PB 6 1 - 9 9 658^ & $ , £ <fc tMfr M'PH 
61-998 60 fiiifH^WT'SH^Iig^KI 
tfj. #PIIW 5 8- 1 044--t&« r»lS*»AiB*ltt 

4IDfiP0 6 1 - 9 9 6 5 6 ^, ±J J: If Sl- 9 9 6 60 ^ & 

# ® j* ik a , m-st&ztfzi'O s & 

ft (Hi, Cr, Ho. W) cD*£ft$&B8£§85? U, £6 
C, )»IDiaiiItt«r*St&feAC. ± ffl X £ , 
Y , Kg, -Ca£ <fc OMri%«SJta L/f:, & & Jl 7 -< > A 
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Z Tz , # &fl P0 58-1Q44 £ .fg T ( ± , Cr, Mo, 
W, N i T Mn<D jft ft ft £ SHSE b T H,3 JSIfc SB Jo 3*7 
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Co£ ffi jo b r it ft tt * IBE * te 9 X e , ^±Slx 
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, H 2 S o # & ^ tf> #\ 8|tK<0Wfttt ! Sria* 
•C^-5ff*tTftt<. H , C0 2 £ <fc 0 $ * f£ 
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< ^ m tt # ffi ^ , 
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tt * 5 . 

*fciJ3**ttW#*4r.pfctt*, £ & + c # 

75£ Cr + 2 N i + 1.5 Mo< 152 
Ni+ 122 1.5 ( Cr+ Mo) 
(Ai+Ca) / ( S + O) £5 
i<La/[(S+0) -0.05( AI+ Ca) 3 < 20 

< ttffl) 

miHC:, iai20!l °C , PH3 , ll«S ftffi 50^ BE 
(D5% NaClfcJft C S V* T * 20% & flfl Jn X % M X Tz 
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l£La/((S + 0) - 0.0S( AI + Ca)l £2(1 
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T*K^il?T*t), La/[ ( S + 0 ) - 0.05 
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